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Assessment of Ergonomic¢ Risk Factors of Manual Material Handling in the

Ship Diesel Engine Assembling Processes

Boo Wook Kim* + Sun Ja Kim - Yong Chul 3hin - Hyun Dong Kim - Ji Hoon Woo" - Dong mug Kang" - Hyun se)k Lee

Department of Occupaticnal Health and Safery Engineering, Inje University -
"Department of Preventive and Occupational Medicine, Pusan National University

The purpose of this study was to assess the ergonomic risks
of lifting tasks in a marine diesel engine manufactiring industry
using the National Institute for Occupationa Safety and
Health(NIOSH) Revised Lifting Equation(NLE). Average

Lifting Index(LI = Weight of Load/Recommeided Weight
Limit) of a total number of 45 lifting tasks was .6=0.7. The

LIs were above | at 34 tasks(75.6%), and above 2 at 11
tasks(24.4%). Parts management showed the highest average LI
value (LI=2.3) in all departments, which resulted from high
frequency and heavy load of lifting. The common and
significant ergonomic risk factors in the proceses were the

heavy weight of diesel engine parts and the lon; horizontal
distance. In addition, some lifting tasks had such potential risk
factors as the long vertical distance, the high frequercy of lifts or
the long work duration.

Key Words : musculoskeletal disorders, manta] material
lifting, Revised Lifting Equation, re:ommended
weight limit, RWL, lifing index, LI
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Table I. Lifting Index distribution of all manual lifting tasks

No. . Handling objects Weights(kg)
| ¢ S6con-road 244
2 - NR20R 290
3 i 0l tank 330
4 Boring bar 250
5 2009 boring bar 270
6 | Linadisk - 186
71 009 boring bar - 300
¥ I NT023 i 320
Y ¢ Conroad : 242
10 : Bave gear : 235
[l Face-cutter 270
12 Cylider 270
13 i NR24S ' 16.6
14 TFTNR3 352
15 ¢ air filter tool 270
16 ¢ air filter tool 200
I'7T : Face -cutter 180
I8 20V 538 26.8
19 : Raina 114
20 ¢ Boring bar 19.5
21 ¢ Con-road 140
22 Raina 180
23 Disk 19.0
24 Tace-cutter 250
25 Header 15.8
26 MV538 180
27 MTU 506 100
28 Cyclone block 114
29 g1MVC 12.0
30 - Cooling jacket 120
31 Fokeroad 122
32 - Tcutter 120
33 Raina 114
% Jg 80
35 1000 boring bar ' 180
36 | MTU 506-1 80
37 : MV8T1 12.0
38 Cover 9.8
39 ¢ Turbin wheel 20R 80
40 : eNSD 96
41 : Cover 100
42 hjection pump 84
43 ¢ Main bearing start 9.0
44 Con-road 7.0
45 : 356 Conroad : 5.2
Meani=SD 178482
Range 52352

"RWL: Recomimended Weight Limit, "LI* Lifting Index

Evaluation result: by NLE
RWL*  LP
70 3.5
8.7 33
11.6 2.8
92 2.7
104 2.6
72 26
12.7 24
142 23
11.2 2.2
11.1 2.1
132 2.1
136 20
85 20
18.1 1.9
14.1 1.9
12.3 1.6
11.3 1.6
17.6 L5
7.1 1.5
133 1.5
9.7 14
13.1 14
142 1.3
19.0 1.3
124 1.3
143 1.3
83 12
9.7 12
103 12
10.5 1.1
11.2 1.1
113 1.1
10.8 1.1
76 1.1
18.2 1.0
8.5 09
13.0 09
10.8 09
93 09
11.6 0.8
12.8 0.8
114 0.7
123 0.7
9.8 0.7
112 0.5
1.6+07
0.5-3.3
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Table 2. Distribution of Lifting Index values by department

Departments

Large bore machining
Large bore assembly 1
Small bore machining
Pretesting

Land assembly

Parts management
Production I

Medium processing
Production I

T/C bore assembly

*LI: Lifting Index, *No. of tasks, *%

Table 3. Summary statistics of Lifting Indices by department

Departments

Large bore machining
Large bore assembly T
Small bore machining
Pretesting

Land assembly

Parts management
Production [

Medium processing
Production I

T/C bore assembly

LI Lifting Index, *SD: Standard deviation

No. of No. of tasks by LI range
lithg ——— — — B e
tzsks <1 1-2 2<
2 0° 2(100y 0
11 2 7(63.6) 2(182)
5 1 3(60.0) 1(20.0)
3 I 2(66.7) 0
1 0 1(100) 0
3 1 0 2(66.7)
g 1 0 1(50.0)
* 3 5(F7 %) 0
7 1 2(28.6) 4(57.1)
3 1 1(333) 1(333)
No. of
lifting Weights(kg) 5
tasks
2 22.3439
11 19.0£8.9
5 15.7£5.9
3 12.7+6.4
1 11.4
3 24+11.7
2 16314103
8 13.8+6.4
7 220494
3

17.9+108:5

J

I 7 (recommeaded weight limit,

No. of LI'>1
(%)

2(100)
9(81.8)
4(30.0)
2(66.7)
1(100)
2(66.7)
1 (50.0)
5(62.5)
6(85.7)
2(66.7)

L

Mean =SD"

1.4+0.1
1.5+0.6
1.5+0.7
1.3+04
1.1
2.4+0.7
1.4+1.0
.2+04
[.8+0.7
L0412
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Table 4. Results of Lifting Indexes by type of tasks or similar exposure group

Significant risk factors

. Heavy objects(average 22.0 kg)

¢ Long horizontal distances(max 63 cm)

: Long horizontal distances(average 40.6 cm)

- Long vertical travel distances(average 39.4 cm)

Long vertical travel distances(average 37.9 cm)

- High lifting frequency(2 lifts/minute)

¢ Long vertical travel distances(average 41.0 cm)

¢ Heavy objects(average 22.4 kg)

. High lifting frequency(2 lifts/minute)
- Long vertical travel distances(average 58.3 cm)

. No. of Weight of LI ;
Lifting tasks .

Hne tasks obiects(kg) Mean-+SDP
Washing 5 § 22192 17106
Assembling 17 - 168179 157038
Grinding 9 : 129+37 11203
Packing 2 90*14 1.1502
Parts 3 - 224%117 24107
management
Processing 9 - 06+76 18406

“LI: Lifting Index,"SD: Standard deviation

. Heavy objects(average 22.6 kg)

. Long horizontal distances(average 45 cm)
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